Characterization of the cysK2-ctl1-cysE2 gene cluster involved in sulfur metabolism in Lactobacillus casei.
The up- and downstream regions of ctl1 and ctl2 that encode a cystathionine lyase were analyzed in various Lactobacillus casei strains. ctl1 and ctl2 were found to be part of a gene cluster encoding two other open reading frames. One of the two open reading frames precedes ctl1 and encodes a putative cysteine synthase. The other open reading frame lies downstream of ctl1 and encodes a putative serine acetyltransferase. The gene cluster is not present in the publicly available genome sequences of L. casei ATCC 334, BL23 and Zhang. Apparently, the gene cluster was acquired by a horizontal gene transfer event and can also be found in other lactic acid bacteria such as Lactobacillus helveticus, Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus. RT-PCR was used to analyze the expression of the gene cluster. Additionally, an mass spectrometry-based selected reaction monitoring method was developed for quantifying Ctl1 in a cell-free extract of lactic acid bacteria. The gene cluster cysK2-ctl1-cysE2 was expressed as single transcript, and expression was down-regulated by cysteine. In addition, cystathionine lyase activity present in cell-free extracts disappeared when L. casei was grown in the presence of cysteine. Whereas the transcript and the gene product of ctl1 protein were found in all studied ctl1(+)L. casei strains, only the transcript but not the protein or cystathionine lyase activity was detected in L. helveticus FAM2888, L. delbrueckii subsp. bulgaricus ATCC 11842 and S. thermophilus FAM17014, which actually possess a homolog of the cysK2-ctl1-cysE2 gene cluster.